Educational outcomes vary dramatically across schools in the United States. Many underperforming schools, especially in Chicago, also deal with high levels of violent crime on school grounds. Exposure to this type of frequent violence may be an important factor shaping already disadvantaged students' educational experiences. However, estimating the effect of school violence on learning is difficult due to potential selection bias and the confounding of other school-level problems. Using detailed crime data from the Chicago Police Department, complete administrative records from the Chicago Public Schools, and school climate surveys conducted by the Consortium on Chicago School Research (2002Research ( -2010, this study exploits variation in violent crime rates within schools over time to estimate its effect on academic achievement. School and neighborhood fixed-effects models show that violent crime rates have a negative effect on test scores, but not on grades. This effect is more likely related to direct reductions in learning, through cognitive stress and classroom disruptions, than changes in perceived safety, general school climate, or discipline practices.
classroom. Furthermore, evidence of a direct, negative impact of violent crime on achievement would add to a growing literature on the ''collateral consequences'' of crime and violence in urban areas that go far beyond threats to personal safety and emphasize the interrelated structures of criminal justice and educational inequality that shape the long-term life chances of disadvantaged youth (i.e., Harding 2010; Kirk and Sampson 2013; Sharkey 2010) .
On the other hand, as with all studies of school effects, selection and confounding are a serious concern. The high levels of violence in lowachieving schools are likely caused by the concentration of the poorly behaved and poorly prepared students in specific schools. High violent crime rates and academic achievement may also both be a function of a school climate in which the police have taken over school discipline and students do not trust that their teachers have their best interests at heart. Separating the effect of violence at school from the selection of students and ruling out alternative explanations requires longitudinal data and careful analysis of the timing of each measure. Therefore, this study uses eight years of individual student data from the entire Chicago Public Schools district. I begin by describing the trends and distributions of violent crime in Chicago public high schools between 2002 and 2010. Then, I use school and neighborhood fixed-effects models to assess the causal relationship between changes in school violent crime and student test scores and grades. Finally, I compare the effects of different types of crime at school and student reports of school climate to explore whether alternative explanations may be driving the relationship. The analysis shows that high levels of violent crime are concentrated in a small number of schools each year, but within any given school, violent crime rates vary substantially year to year. At the individual level, violent crime rates have a negative effect on test scores, but not on grades. The effect of violent crimes is much larger than nonviolent crimes and is unrelated to changes in student reports of school climate over time. Together this suggests that the effect of school violent crime on achievement is more likely related to direct reductions in learning, through cognitive stress and classroom disruptions, than changes in perceived safety or school climate.
LINKING SCHOOL VIOLENCE AND LEARNING
School violence is difficult to define. It can include anything from low-level aggression and bullying to homicide. Most would probably consider violence to be the result of a physical confrontation, but, especially in the school context, verbal abuse can be just as damaging to the victims (Boxer et al. 2003) . There is a substantial literature on the frequency and individual consequences of school victimization and bullying (i.e., Bowen and Bowen 1999; Gottfredson and Gottfredson 1985) . Macmillan (2001) argues that these consequences are best explained using psychological theories of agency and self-efficacy. After an attack, victims often feel a loss of control over their own lives and a limited sense in which they are purposeful agents in their own future lives. Victimization is also seen to undermine perceptions of interpersonal trust because all others are seen as threats rather than a source of support. However, direct victimization is not the focus of this analysis. Instead of basing the violence measure on the individual experiences of students, this study uses official crime data based on the geographic location of an entire school. By attending a school with a high violent crime rate, students are therefore at risk of victimization at that location, regardless of their actual experience with that violence either as perpetrator, victim, or witness.
Maintaining a safe and supportive learning environment is essential for students to trust each other and their teachers. It is also important that students feel safe so that they can concentrate on their studies rather than their personal safety (Bryk et al. 2010) . Increased violent crime at school may undermine that necessary perception of safety and security and therefore result in a less productive learning environment. However, the relationship between official crime rates and perceived safety is complicated (i.e., Welsh 2000) . Students may not be using the incidence of violent crime at school as their only determinant of their safety. Lower levels of aggression between students or the quality of their relationships with peers, school staff, and on-campus security personnel may be more predictive of their feelings of safety than the actual number of violent events (Steinberg, Allensworth, and Johnson 2011) . If students do not feel less safe when violent crime is high, it is hard to see how concerns about physical safety and perceptions of an unsafe learning environment could be the root cause of declines in achievement in violent schools.
Even when students are not the direct victims of violent conflict, attending a school with a high violent crime rate increases the probability that they will witness violence or will know of someone who was involved in a violent incident. This exposure to violence can have psychological consequences for learning even if there are no noticeable changes in their reports of physical safety. Specifically, exposure to this type of violent environment is associated with emotional and cognitive stress as well as symptoms of posttraumatic stress disorder (Gorman-Smith and Tolan 1998; Mazza and Overstreet 2000; Ozer and Weinstein 2004) . Stress can also lead to reductions in working memory and cognitive distractions that lead students to perform poorly on tests (Mattarella-Micke and Beilock 2012; Sauro, Jorgensen, and Pedlow 2003; Sharkey 2010) . This stress may be particularly problematic for students because the physical location of the violence and their learning are one in the same and their school's hallways and classrooms may be a constant reminder of earlier violent incidents.
Beyond the stress or trauma of a single violent incident, high violent crime rates at school are also an indication of conflict among students or between students and teachers, both of which may result in dysfunctional and disorderly classrooms. Managing student participation and attention to create a classroom environment conducive to learning is a delicate balance even in the safest school. Too much participation from students can derail the focus on instruction, while too little student participation can lead to lack of student engagement (Bidwell 1965) . Teacher-centered tasks, such as lectures and exams, allow for strict control of instruction but can reduce student motivation, whereas student-centered tasks, such as small-group work, discussions, or student presentations, relinquish some teacher control in favor of increased student participation and interest (Hallinan and Smith 1989; Metz 1978) .
The work of McFarland (2001) highlights this delicate balance. McFarland observed multiple classrooms over the course of one year with a focus on the contexts of students' classroom disruptions. He argues that contrary to structural arguments about student resistance (e.g., Ogbu 1987), classroom disruptions are more directly related to student networks and classroom management techniques. Furthermore, student disruptions can lead teachers to manage the classroom in ways that can dramatically reduce the opportunities for and cost of disruptive student behavior. Unfortunately, while these management techniques may reduce overt disruptions, they also tend to undermine creativity and motivation in the classroom. Therefore, when even just a few students succeed in disrupting the flow of instruction, everyone in the classroom suffers (McFarland 2001; see also Metz 1978) .
Perceived safety, stress, and classroom disruptions are not competing mechanisms, but interrelated social responses to a violent environment. Students who are stressed and traumatized are also more likely to have behavioral problems and be disruptive in the classroom (Gorman-Smith and Tolan 1998). In turn, these disruptions, especially if violent in nature, have the potential to trigger more stress for their classmates. Furthermore, both experimental and observational studies have shown that the impact of stress on performance can be reduced when students are given a safe and supportive outlet for their emotions (O'Donnell, Schwab-Stone, and Muyeed 2002; Ramirez and Beilock 2011) . In schools with high violence rates, that supportive outlet may be hard to come by, leading to higher stress, more disruptions, and lowered perceptions of safety.
ALTERNATIVE EXPLANATIONS

Selection
On the other hand, there are a number of alternative explanations that could undermine the causal relationship between school violent crime and achievement. Selection of already lower achieving students into schools with high violence rates is of particular concern. This type of selection is always an issue when trying to estimate the effects of different aspects of the school environment (see Lauen and Gaddis 2013) , but is especially important in this case because the students themselves are likely to be committing those crimes. In fact, one of the only rigorous, quantitative assessments of the relationship between reported violent crime and achievement shows that this type of selection may be a problem. Grogger (1997) uses principals' reports of conflict between teachers and students, conflict among students, and the prevalence of weapons to create an index of the severity of violence in schools in the High School and Beyond data. He shows that only a few schools experience serious levels of violence, but many deal with moderate or minor levels of violent behavior. Controlling for individual disciplinary problems that may predict violent behavior, his index of school violence is associated with lower test scores in tenth grade, but not with differences in test score growth between tenth and twelfth grades. The lack of an association with test score growth suggests that violent crime rates at school may not be causally related to substantial changes in student achievement. However, since very few of the schools in his data experience severe levels of violence, there may not have been enough variation to detect an effect.
A variation on the individual selection bias critique is related to the other places in which students may be exposed to violence and disadvantage. Perhaps the association between violent crime at school and achievement is really caused by students from disadvantaged neighborhoods bringing the violence they experience around their homes onto school grounds. In this case, the concern is not about the prior achievement levels of students in violent schools, but whether both low achievement and school violence are really just a product of students' exposure to neighborhood violence and disadvantage (Harding 2010; Mateu-Gelabert and Lune 2007; Sharkey 2010 ).
School Climate
Apart from individual selection, there may also be school-level processes that are related to both violent crime rates and student learning. Personal and emotional connections with teachers are extremely important in engaging students in the learning process (Bidwell 1965; Waller 1932) . Mistrust within the school community weakens the bonds between teachers and their students, thereby decreasing one of the key levers teachers can use to elicit student effort. Interpersonal trust also plays an important role outside the classroom. Bryk et al. (2010) make a strong argument for the importance of trust between teachers, principals, parents, and students in improving struggling schools. They use surveys and student test scores from the Chicago Public Schools to examine the relationship between school and community factors and the effectiveness of school reforms implemented in the 1990s. Only schools that were able to create trusting relationships between staff, teachers, parents, and students were able to harness the potential of Chicago school reform efforts and improve student achievement measures. Kirk and Sampson (2011) similarly describe the dynamic relationship between teacher commitment and crime on school grounds.
Unfortunately, high violent crime rates at school may be a sign that trust has eroded. A long tradition in qualitative urban sociology documents how youth cultivate gang connections or reputations for being tough and willing to retaliate in order to gain the respect needed to protect themselves from victimization in violent environments (i.e., Anderson 1999; Bourgois 1995; Horowitz 1983; Jones 2004; Sánchez-Jankowski 1991; Whyte 1955) . Evaluation and judgment of student accomplishments and effort are daily tasks for a teacher, but street culture can be frequently misunderstood and misinterpreted by teachers who assume that students who are acting tough as a form of self-protection are necessarily ''bad'' students, uninterested in learning. This misunderstanding can create a cultural gulf between students and teachers and increase students' feelings that teachers do not have their best interest at heart (Dance 2002) .
A second way that school climate may be a common cause of school violence and achievement stems from the fact that violent crime necessarily involves the police. Therefore, official measures of violent crime are as much an indication of violent, disruptive behavior as they are of the use of police officers as disciplinarians. In other words, part of what they measure is the discipline practices within a school. Some have argued that bringing police officers onto school grounds reinforces the association between the educational system and the criminal justice system and promotes the spillover of legal cynicism and mistrust from the police to school administrators and teachers. Furthermore, by relying on only professional security guards or police to administer punishments that seem to far outweigh the crimes, teachers undermine their own legitimacy as authority figures and weaken the social bonds of trust necessary in the classroom (Arum 2003; Devine 1996; Harding 2010; Kupchik 2011; Nolan 2011; Sánchez-Jankowski 2008; Sullivan 2007 ).
The violent nature or severity of the crimes does not play a role in either of these hypotheses.
In fact, it is when minor offenses, such as stealing a pencil, leads to an official crime report that one would expect the largest effects (Hirschfield 2010) . Therefore, one would expect the total number of offenses, regardless of type, to have the strongest association with lower levels of achievement. Furthermore, the common cause of low trust predicts that the problem lies in cultural misunderstanding and miscommunication between students and teachers, not in the specific effects of violence at school on an actual reduction in learning. Therefore, this alternative explanation should predict larger effects on grades than test scores because grades are a more subjective measure of achievement, filtered through a teacher's expectations about his or her students' effort.
To summarize, school violent crime may have a direct negative impact on achievement by causing students stress, reducing concentration, and disrupting the classroom learning environment. However, measuring the effect of school violence is difficult because both the crimes and low achievement could be the result of student selection or a school climate that lacks trust. To tease apart these alternative hypotheses, I compare changes over time in achievement within the same school to changes in the crime rates and in measures of school climate. If the estimates represent the direct effect of school violence, one would expect the largest effects for violent crimes rather than nonviolent crimes and for the violent crime rate to be unrelated to changes in school climate.
DATA AND METHODS
Violent Crime
The data for this study come from a variety of sources. The crime data come from incident reports generated by the Chicago Police Department. The Criminal Incident and Arrest Database includes the detailed crime type, the time and date, address block, and a description of the location. This study uses a sum of all crimes that took place at each public high school in Chicago between the 2002 and 2009 academic years. Crimes are considered to have taken place at a public high school if they occurred within school hours on a weekday during the school year prior to the April tests (more on the test dates in the following) and their location code indicates that they took place at a public school. These crimes are matched to the closest public school using the address block of the crime and summed to create counts of violent, property, drug, and total crime during the school year prior to each test date.
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To give a sense of the neighborhood around the school, there is also a measure of violent crimes within a one-mile radius of the school address.
Student Demographics and Achievement
Individual-level student demographic variables come from Chicago Public Schools (CPS) administrative files that record the age, ethnicity, grade, and school and census block group identifiers for every student enrolled in the district during each semester. The achievement outcomes also come from CPS administrative files. There are three tests given to Chicago high school students. The EXPLORE and PLAN are typically taken in 9th and 10th grades, respectively. These tests are taken during the first few weeks of school and are better measures of how much a student learned during (and has not forgotten since) the previous year. The PSAE is a test given to 11th graders in the spring. This third test is required for graduation and a portion of the test contains the ACT college entrance exam. Here, I focus only on the PSAE test scores because only they reflect actual learning during the current school year. Using only the PSAE means that only students who stay in school until the end of 11th grade enter into the analysis. If school violent crime is particularly bad for younger students early in high school, those results will not show up here.
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Annual grade point averages also provide an alternative measure of achievement. The grade point average takes into account all grades that a student receives for each class during both semesters, weighted by the level of the class (i.e., extra credit for honors classes and no credit for remedial classes). Students can earn up to six points if they only take honors classes and receive all As. The comparison of grades and test scores provides important information about the nature of the effect. Grades are subjective measures of achievement and behavior relative to the rest of the class over the course of a semester, where test scores measure objective knowledge about specific questions on a specific day. If the whole classroom is dysfunctional and unable to cover all of the required material, one would expect to see an effect in test scores but not necessarily grades. On the other hand, if the effect of school violence is only about behavior, not actual learning, then one would expect there to be a larger effect on grades than test scores.
Neighborhood Variables
One limitation of administrative records is that they include very little information about individual students' families. Therefore, census block group measures of neighborhood disadvantage and social status from the 2000 census and neighborhood-level crime data will be used descriptively as the best available measure of the social and economic resources available to each student. Neighborhood disadvantage is based on the male unemployment rate and the proportion of families under the poverty line. Social status is based on the average level of adult education and the proportion of adults working in managerial or professional jobs. Each of these measures has been standardized to the distribution of the city of Chicago. The annual violent crime rate in a student's neighborhood (census block group) is calculated using the Chicago Police Department database of crime incident reports described previously.
School Climate
Surveys conducted by the Consortium on Chicago School Research (CCSR) capture students' subjective feelings of safety, discipline, and trust at school. These surveys are conducted in the late spring during odd-numbered years. In addition to conducting the in-school surveys, CCSR also uses multilevel Rasch models to convert the individual responses to a 10-point scale and generate reliable school-level measures that are adjusted for student-level missing data. Average student perceptions of safety at school come from four survey questions-how safe do students feel: outside around the school, traveling to and from school, in the hallways or bathrooms of the school, and in the classroom? In general, students feel most safe in their classrooms and least safe in the areas around their school where there are lower levels of adult supervision (Steinberg et al. 2011) .
The surveys also include a variety of measures that address students' emotional connection with their teachers. Average teacher trust comes from a number of agree or disagree responses, namely, how much do students agree with the following statements about their teachers: teachers really care about us, teachers always keep their promises, teachers always try to keep their promises, students feel safe and comfortable with their teacher, when teachers tell us to do something we know he or she has a good reason, teachers treat us with respect.
Finally, there is a measure of the quantity of disciplinary action in each school. Questions used to create this measure ask students how often during the school year they have gotten into trouble, been sent to the office for getting in trouble, been suspended, or had their parents contacted because they got into trouble. This measure provides at least a rough picture of the relative frequency of low-level discipline problems at the school.
Empirical Strategy
These various data sources are combined to create two different samples for analysis, one at the individual level and the other at the school level. The individual-level data set will be used to assess the relationship between school violent crime and individual achievement. Estimating this relationship is difficult due to the potential selection of different types of students into different schools. Since the violent crimes in a school are most likely committed by the very students in the school, schools with high crime rates may just be schools with already lower achieving, more delinquent students. While it is difficult to completely remove the potential for selection effects with observational data, I will employ multiple strategies to assess whether violent crime has a causal effect on test scores or grades.
Individual achievement will be estimated using models that control for prior achievement as well as both school and neighborhood fixed effects. These models only compare students who have chosen to attend the same school and live in the same neighborhood but are in different calendar year cohorts. The idea is that students who live in the same neighborhood (defined by relatively small census block groups) and choose to attend the same school should be similar on many of the characteristics that might bias the results by being related to both delinquency and achievement, such as family income and parental preferences regarding education. These school fixed effects also control for other school-level characteristics that change little over time and may be related to differences in achievement, such as inexperienced teachers, large class sizes, low levels of funding, or a large number of students from disadvantaged backgrounds. The formal model is as follows:
where Y tijk is the outcome measure (either test scores or grades) for student i, in school j and neighborhood k, during calendar year t; Z tj is the reported violent crime count in school building j, during year t; X tijk are the student characteristics for student i, in neighborhood k and school j, during year t; S tj are time-varying school characteristics, such as school size and number of unique school IDs within school building j, during year t; b k are dummy variables for each neighborhood; s j are dummy variables for each school; and E tijk are the individual-level error terms. Since even estimates that control for unobserved differences between schools and neighborhoods may be subject to selection or omitted variable bias, I will also compare test scores to later violent crime rates to assess the strength and direction of the association and the potential for unobserved student-level confounding.
It is important to remember that the reported violent crime measure, Z tj , is a function of both the violent crime rate and the probability that school administrators and teachers will report those crimes to the police:
Only comparing students who attend the same school will reduce the influence of the differences in reporting to some degree. However, it is still possible that changes in the administration, for example a new principal with different ideas about disciplinary practices, could change the probability of reporting within a school. By comparing the effects of different types of crime it will be possible to tease apart the relative influence of generally reporting more crime and the violent nature of that crime.
The school-level data will be used to describe the trends in school violent crime and school climate between academic years 2002-2003 and 2009-2010 . During this period, Chicago Public Schools divided some of its largest high schools into smaller ''schools within a school.'' These small schools share buildings but are technically separate school organizations with distinct student bodies, teachers, and administrators. Since the violent crime measures are only available based on the address of the school, the descriptions of the trends and distributions of violent crime and school climate will count a single address as one school building. Survey measures, achievement, and other school demographics have been averaged for all school IDs that have the same address. The individual analysis will also include a control for the number of ''schools'' (i.e., unique school IDs) at each address. Most research on school violence and safety is cross-sectional, comparing different schools at the same time. In contrast, this analysis focuses on the longitudinal relationship between violent crime, perceived safety, trust, and achievement, to show how these measures change (or not) over time within schools over close to a decade. Table 1 reports the means and standard deviations of the annual crime measures between September and April (when spring tests are administered) in Chicago public high schools across all academic years. The distributions are quite skewed, with just a few schools accounting for the large majority of crimes. Not surprisingly, simple batteries are by far the most common type of violent crime in schools. More severe crimes, especially homicides and sexual assaults, are quite rare. In fact, during this eight-year period there were no homicides on school grounds. There were 11 homicides in the street just outside of a school, but those were not included in this analysis. Property and drug crimes are far less common than violent crimes, with half and one-quarter of the average number of incidents, respectively. This may be an indication that school administrators tend to handle nonviolent problems internally. In contrast, violent incidents may make staff feel that their immediate safety is threatened and therefore more likely to directly involve the police.
RESULTS
Violent Crime in Chicago Public High Schools
The measures for schools with low, medium, and high average violent crime over the whole period are shown in Table 2 . Schools in the bottom quartile of average violent crime (less than or equal to 1) are considered low; schools in the top quartile of average violent crime (more than 25) are considered high. All other schools fall into the medium category. Both between-and within-school standard deviations are shown in parenthesis. In each of the categories, the withinschool variation is almost as large as the between-school variation. Violent crime is highly correlated with size. High violence schools are more than twice the size of low violent schools, on average. There is no clear correlation between school violence and the number of ''schools within a school.'' Nor is the relationship between violent crimes in school and one mile around the school particularly strong. Overall, the correlation between violent crime within a one-mile radius of the school and at the school is only 0.18. Figure 1 shows why that association is relatively low. The size of the circle is proportional to the average level of violent crime for each school address over the whole period. Low violence schools are located very close to and scattered among many of the highest violence schools. This highlights that violent crime at school is not just a function of the neighborhood around that school. In addition, despite the skewed annual distribution, average violent crime over the whole period does not appear to be concentrated in just one or two very dangerous high schools. There are quite a large number of schools with relatively high average levels of violent crime. Only three schools (shown in very small gray dots) did not have a single incident of violent crime during this whole period.
On average, achievement levels for all high schools in the district have not changed much over this period. The same is true for school violent crime rates. Unlike the violent crime rates for the city as a whole, which decreased substantially during this decade, there is no clear trend in school violent crime rates over this period. However, this systemwide stability masks a remarkably large amount of variation in annual violent crime for any given school. Figure 2 shows the variation in violent crime over time for individual schools. The figure shows the 24 individual schools that were ever included in top 10 percent most violent schools in any year. Each school's violent crime count changes substantially over time and there is no clear ordering of the schools. Schools with high violent crime rates one year are near the bottom of this distribution in other years. Some of these schools even experienced high rates of violent crime one year and none the next. While the scale is substantially more limited, similar levels of year-to-year variation occur in all of the other high schools (not shown). Overall, this high level of variation over time within schools suggests that school-level differences in discipline practices or other general school characteristics are unlikely to explain all of the difference in violent crime rates across schools. Changes in reported violent crime are more likely to be due to changes in the actual number of violent incidents, rather than rapid changes in disciplinary policy, for example, because the school hired a new principal.
School Violent Crime and Individual Achievement
The previous description shows that violent crime is a serious problem for some Chicago public schools and that for any given school, violent crime rates vary substantially over time. But does the annual school violent crime rate have an effect on individual academic achievement? Table 3 describes the individual characteristics of students in 11th grade during school years with different levels of violent crime. Here the categories are based on the distribution of annual violent crime rates, not the average at each school. The first column shows the characteristics of the whole sample. The next three columns show years with low (bottom quartile = less than 7), medium, and high (top quartile = more than 30) levels of violent crime separately. The number of school buildings and neighborhoods in the final rows indicates the number of unique school addresses or block groups that appear in each category. Since the categories are based on individual calendar years, a single school may show up in multiple categories in different years. Table 3 shows that students in higher violent crime school-years are more likely to be minority, were typically lower achieving in middle school, and from poorer, more violent neighborhoods than students in lower violent crime school-years. However, these characteristics are by no means synonymous with school violence. A substantial proportion of minority students are found in low violence school-years, and students in low violence school-years are actually more likely to be African American and come from high disadvantage neighborhoods, on average, than students in middle violence school-years. On average, high violent crime schools have students from somewhat more violent neighborhoods, but even students in very low violence schools come from relatively violent parts of the city. The observationlevel association between neighborhood violent crime and school violent crime is not particularly strong, only 0.09. This low correlation suggests that the violent crime in schools is not simply a reflection of students from violent neighborhoods bringing their conflicts into their school (see Mateu-Gelabert and Lune 2003) . Table 4 shows the individual-level results predicting reading, math, and grade point average. All terms have been standardized so that the coefficients represent standardized effect sizes. The first two columns show naïve regression models without fixed effects. The initial relationship between school violent crime and achievement appears quite strong, between 20.193 for standardized math scores and 20.1 for grades. However, more than half of that association is explained by differences in prior achievement and special education status. The final models for each outcome include fixed effects for both school and neighborhood, thereby controlling for unobserved differences between families that would lead them to live in the same relatively small area of the city and send their kids to the same school. Since these estimates rely only on year-to-year variation in violent crime rates within a single school, they also control for other constant characteristics of the school staff and student body. The coefficients for violent crime predicting grades are small and not statistically significant, but one standard deviation increase in school violent crime is associated with 20.012 and 20.031 standard deviation decreases in reading and math scores, respectively.
At first these test score effects do not seem very substantial. The distribution of test scores across the whole system is wide and a change of just a few hundredths of a standard deviation sounds very small. However, the within-student growth in test scores over one school year is only about 0.32 standard deviation units for reading and 0.18 standard deviation units for math. The most violent schools shown in Figure 2 tend to vary year to year by around 40 violent crimes, or two standard deviation units. In high crime years, this would lead to predicted test scores that are approximately one-fourteenth of a year's growth in reading and a little over one-third of a predicted year's growth in math. Therefore, for any individual student, high violent crime rates at school appear to lead to a nontrivial reduction in their learning, especially in math where classroom instruction time matters more than reading.
One might expect that the effect of school violence would be different for different types of students and in different school contexts. However, there is very little evidence of meaningful interactions between school violent crime and student demographics or school climate. Students with higher middle school achievement and students in somewhat safer schools appear to be slightly more affected by school violence, but the interactions are very small. Furthermore, since safety, prior achievement, and violent crime are so strongly correlated, there is very little actual data from which to estimate these potential interactions. There are no schools with high levels of violent crime but low levels of safety and very high achieving students. Any linear interaction that suggests larger effects of violent crime in very safe schools would then be extrapolating to a nonexistent population.
Testing Alternative Explanations
Despite the strong controls for constant differences between schools and neighborhoods, it is still possible that the coefficients shown in Table 4 are due to selection of low-achieving, more violent students into specific cohorts of students. To test for this possibility, I use the violent crime rate during an entire school year to predict freshman and sophomore tests taken just a few weeks after the start of school. If having lower achieving students leads schools to have high violent crime rates, and not vice versa, the coefficient should be just as strong in these models as the models predicting spring tests. However, these coefficients are only 20.003 and 20.005 for reading and math, respectively, and not statistically significant. To ensure that these small fall results are not just a result of testing younger students, I also predict the same 11th-grade test scores in the main analytical sample using the violent crime rate in each student's school during the year after the test. Again, these coefficients are much smaller than the coefficients for the earlier measure of violent crime and only the math coefficient is even marginally statistically significant. This comparison of timing suggests that the relationship between violent crime and achievement is not due only to selection, but it does not address the relationship between neighborhood and school violence. Perhaps school violence levels are really an indication of large numbers of students from disadvantaged or dangerous neighborhoods who bring their conflicts from the street into the classroom. The neighborhood fixed effects in the final models already control for constant differences in the demographic characteristics of census block groups, but what about variation in violent crime? Neither the coefficient for neighborhood violent crime nor the interaction between school and neighborhood violent crime are statistically significant, nor do they alter the direct relationship between school violence and achievement. The same is true for all violent crimes that take place within one mile of the school. There seems to be something unique about violence that takes place at school above and beyond what students experience around their homes or in the neighborhood around school.
Next, is the observed relationship simply due to a problematic and untrusting school climate that causes both high rates of reported violent crime and low achievement? The difference in the effects for grades and test scores suggests that increases in school violent crimes result in objectively lower measures of achievement, rather than teachers lowering their ratings of students' abilities through grades. Therefore, violent crimes appear to represent reductions in the amount of material learned over the course of the year and not just the deterioration of trust and communication between students and teachers.
Furthermore, by comparing the coefficients for violent crimes, nonviolent crimes, and total crimes, it is possible to distinguish between the potential effect of violent disruptions and administrators' willingness to call the police for any type of disciplinary problem on school grounds. The coefficients for nonviolent crimes and total crime (not shown) are less than half as large as the coefficients for violent crimes, and in the case of reading, none are statistically significant. If police presence were driving the effect, one would expect the total number of reported incidents to have the largest effect on achievement and the effect of each type of crime to be quite similar. Therefore, the negative effect of violent crimes at school appears to be due to the violent and disruptive nature of those incidents rather than the overall level of police intervention. Survey measures of school climate paint a similar picture. Table 5 shows the correlations between school violent crime, each of the survey measures, average test scores, and annual grade point averages. These are naïve estimates of the relationship because they include all school-year observations, but they provide a picture of the relationship between safety, trust, and discipline across the district. Interestingly, violent crime is not nearly as correlated with student reports of discipline problems at school as one might expect. There are three reasons for this low correlation. First, students may not be accurately reporting their discipline problems either because they do not remember or because they are worried about getting into more trouble for their answers. Second, the measure only asks about discipline practices by school administrators. Schools where the staff is more involved in discipline may actually rely on police officers less often for similar offenses, therefore lowering their reported violent and total crime rates. Third, this measure better captures the proportion of students who get in trouble than the actual number of disruptions. The response categories range from never to more than 5 times. A student who gets in trouble more than once a week will therefore appear the same as a student who has only had a handful of discipline problems during the whole year.
Another surprising correlation in Table 5 is the relatively weak relationships between school crime, trust in teachers, and achievement, especially when compared to the other measures. The correlation between teacher trust and safety are similar for both measures of crime at school. However, the correlation between teacher trust and average achievement is surprisingly low (r = 0.20). This suggests that even if frequent intervention by the police does undermine the social bonds between students and teachers, this mistrust may not translate to large reductions in test scores or grades.
If school climate is truly confounding the relationship between school violent crime and achievement, then changes in violent crime at school should be associated with changes in school climate over time. However, compared to the official violent crime statistics, students' reports of their school climate are much more evenly distributed and stable over time. The final rows of Table 2 describe the survey measures in low, medium, and high violence schools. All survey measures have been scored on a scale of 1 to 10. As expected, students in school-years with high levels of violent crime report that their schools are less safe and more disorderly than low violent crime school-years. They also report having less trusting and supportive relationships with their teachers. However, these differences are relatively small given the potential range of the measures. Interestingly, there is not 
DISCUSSION AND CONCLUSIONS
The evidence described in this study shows that violent crime is a serious issue in some of Chicago's public high schools. Many students are exposed to violent crime on a routine basis just by entering school grounds. Just a few high schools each year account for the large majority of violent crimes in the whole district. However, within any given school, violent crime rates appear to fluctuate dramatically year to year without any clear trend over time, either in specific schools or in the district as a whole. While the source of this variation remains unclear, some have argued that the demolition of large-scale public housing projects, along with the closing of quite a few neighborhood high schools, has shuffled students from different neighborhoods and gang territories into the same schools (see e.g., Banchero 2006) . The conflict generated by this churning composition of students from different neighborhoods could account for the rapid fluctuations in school violent crime rates despite relatively little change in school climate or other measures of the student body over time.
Regardless of their source, these changes in school violent crime appear to have a direct negative impact on student learning. Specifically, this analysis shows that school violent crime has a negative effect on both reading and math standardized test scores. The size of this effect is relatively small considering the full range of student achievement in the district. However, since on average student test scores appear to grow relatively little over the course of a year, even these small standardized effect sizes represent nontrivial reductions in student learning, especially in math. Interestingly, the negative effect on standardized test scores is not reflected in students' grades. This suggests that the mechanisms involved affect the classroom as a whole rather than any specific student. More than test scores, grades reflect a teacher's assessment of students' relative achievement compared to their peers. For example, it should be harder to get an A in an advanced class than a regular class, despite the advanced class covering more material because the expectations for performance are different. Standardized tests, on the other hand, measure knowledge about a specific topic relative to the state standards. The fact that school violence did not affect grades in the same way as test scores suggests that in schools with high violence rates the expectations for the whole class have been lowered. Therefore, not only does a violent school environment potentially lead to physical harm and psychological stress, it also results in real reductions in learning and lowered expectations for everyone in the building. In the short term, it may seem like a good thing that students' grades do not suffer and students are not more likely to fail their classes. However, if they are learning less and getting the same grades, it may mean that they are less well prepared for higher education or the workforce when they leave high school.
While there is clearly substantial selection in the cross-sectional comparison of violent and less violent high schools, rigorous controls and the comparison of violent crimes that take place after testing show that the lower test scores are a consequence of the violence and not the other way around. The effect also does not appear to be a spurious result of general problems with the school climate, cultural misunderstandings between students and teachers, or the direct involvement of police in school discipline. This does not mean that school climate or perceived safety do not matter. In absolute terms, the standardized effect of perceived safety is at least three times larger than the effect of violent crime at school using the same fixed-effects models. The coefficients for reading and math are both 0.08 and highly statistically significant (not shown in tables). Despite the narrow range of responses, even very small changes in perceived safety predict much larger improvements in test scores than relatively dramatic changes in the violent crime rate. Furthermore, the relationship between safety and violent crime rates appears to be very dynamic. Within schools, increased violent crime rates predict somewhat lower perceptions of safety in the following year, but improvements in safety also predict future reductions in violent crime. Similar dynamic relationships between crime, safety, discipline, and trust using the same data from Chicago Public Schools are described in more detail in Bryk et al. (2010) , Steinberg et al. (2011) , and Kirk and Sampson (2013) . These studies show that feelings of safety improve when school teachers build supportive relationships with each other, with students, and with their parents. This improved safety in turn improves the strength of the relationships at the school and is likely to lead to lower violent crime rates. The lack of overlap in the distributions of perceived safety and violence emphasizes this point. While the crime rates at individual schools change year to year, most of the variation is in schools that report low levels of perceived safety. In schools where students feel safe, there is some variation in the annual violent crime rates, but they never reach the violence levels of schools where students report feeling generally unsafe. Therefore, while violent crime does appear to have a negative causal effect on test scores, focusing only on the actual number of violent crimes or the general behavior of police officers at each school may not be the most efficient way to improve achievement across the district. Instead, improving students' perceived safety by creating more welcoming and supportive school communities is not only likely to lead to lower levels of violent conflict, but it is also likely to yield large increases in learning.
It is important to note that this study is not without its limitations. The most obvious is the lack of detailed personal and family background measures for individual students. While administrative data are helpful because they provide insight into the entire system, they do not provide anything but the most basic demographic variables to describe students. This means that it is impossible to tell from these data which students have been directly involved in the violent events recorded in official crime statistics, either as victims, perpetrators, or witnesses, and whether the effect of violent crime varies for those more or less directly involved. The estimates presented here are districtwide averages, which are likely to underrepresent the specific effect for the specific students most affected by violence.
Official crime data also have their limitations. They are only a rough estimate of the actual level of conflict at school. Many acts of violence, especially low-level aggression and bullying, likely go unreported on a regular basis. Reported violent crimes are likely to be just the tip of the iceberg when it comes to school conflict, and it is possible that the estimated effects of official violent crime reports underestimate the consequences of unreported violence in Chicago high schools. Student reports of disciplinary action capture some of this, but they better measure the number of students who get in trouble at school than the frequency of disciplinary problems.
Moreover, this study focuses only on Chicago during a specific time period. During this period Chicago was, and continues to be, one of the most violent cities in the country. For many students attending public high schools, violent events either at school or in their neighborhoods are frequent and routine. This is clearly not the case in all parts of the country and means that the experience of students in Chicago may not be representative of students nationwide. It is unclear whether the effects of school violence in safer areas of the country would be smaller or larger than those reported here. On the one hand, in safer areas extreme acts of violence come as more of a shock. On the other hand, because violence is less frequent it may be easier for students and communities to process and deal with emotionally. More research is needed on responses to stressful violent events at the individual, classroom, and district levels to understand exactly how and when violence has the largest negative effect on student achievement and social and economic outcomes later in life.
Despite its limitations, this analysis clearly shows that violence at school is a problem for many students in Chicago public high schools and that this violence has negative consequences for their learning. In some ways, documenting the results of violence and crime on education seems unnecessary. No one would question the desire to reduce crime and violence in our cities and schools or argue that exposure to violence is not a problem in and of itself. However, this work highlights the fact that the criminal justice system and the education system are interrelated institutions and cannot be understood in isolation. For students in Chicago, going to school in a violent environment represents yet another form of educational disadvantage as well as a risk to their physical safety. In addition, since the passage of No Child Left Behind, the results of these state tests have real consequences for teachers and school administrators. It is low achievement on these state tests that, in part, determines whether the district decides to close a school entirely (Burdick-Will, Keels, and Schuble 2013). Understanding that reducing violence can have academic consequences as well as behavioral consequences may help schools justify allocating more resources to help prevent violence in addition to preparing for the tests. Overall, this research adds to a growing literature on the ''collateral damage'' of crime and violence and their role in perpetuating a range of other social inequalities that are not generally associated with the criminal justice system (i.e., Harding 2010; Kirk and Sampson 2013; Sharkey 2010) . In an age of increasing school accountability and shrinking public budgets, it is important to understand how policies that on the surface only affect one social sphere, such as policing strategies, have larger consequences for other social institutions, including schools, in ways that have lasting consequences for individual life chances and national levels of inequality.
